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OBJECTIVE

We aimed to identify the proportion of primary care patients meeting criteria for
sodium–glucose cotransporter 2 inhibitors (SGLT2is) and glucagon-like peptide 1
receptor agonists (GLP-1 RAs) for cardiorenal comorbidities per 2021 American
Diabetes Association (ADA) Standards of Care recommendations using readily
available electronic health record (EHR) characteristics.

RESEARCH DESIGN AND METHODS

We applied 2021 ADA recommendations to a primary care cohort of 13,350
adults with type 2 diabetes (T2D).

RESULTS

We found that 33% of patients with diabetes would be eligible for an SGLT2i or
GLP-1 RA based on cardiorenal comorbidities, 13% of patients met criteria for an
SGLT2i based on heart failure or albuminuric chronic kidney disease (CKD), and
18% of patients met criteria for either agent based on atherosclerotic cardiovas-
cular disease or CKD with an albumin-to-creatinine ratio of#300 mg/g.

CONCLUSIONS

This EHR algorithm identified one-third of primary care patients with T2D as
meeting criteria for SGLT2i and GLP-1 RA based on strict comorbidity definitions
according to 2021 ADA recommendations.

The accumulating evidence regarding the cardiovascular and renal benefits of
sodium–glucose cotransporter 2 inhibitors (SGLT2is) and glucagon-like pep-
tide 1 receptor agonists (GLP-1 RAs) has led to major changes in medication
recommendations for individuals with type 2 diabetes (T2D) and atheroscle-
rotic cardiovascular disease (ASCVD), heart failure (HF), or chronic kidney dis-
ease (CKD). Starting in 2018, the American Diabetes Association (ADA) and
European Association for the Study of Diabetes recommended the use of
SGLT2is or GLP-1 RAs for patients with cardiovascular disease on metformin,
with annual ADA updates incorporating emerging evidence (1–3). The 2021
ADA Standards of Medical Care in Diabetes (Standards of Care) further re-
fined its clinical practice recommendations. We developed an algorithm using
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readily available electronic health re-
cord (EHR) characteristics and the
ADA 2021 clinical practice recom-
mendations to automate the identifi-
cation of primary care patients with
T2D who could be candidates for an
SGLT2i or GLP-1 RA.

RESEARCH DESIGN AND METHODS

The study used data from the Primary
Care Practice Based Research Net-
work (PBRN) at Massachusetts Gener-
al Hospital in Boston, MA. The PBRN
comprises 18 primary care practices
affiliated with Massachusetts General
Hospital (4). The cohort includes
adult patients aged $18 with T2D
monitored in the PBRN between 1
January 2017 and 31 December 2017.
T2D is defined using validated algo-
rithms based on EHR problem lists,
diagnosis codes, and hemoglobin A1c
(HbA1c) results and includes diet-con-
trolled T2D but excludes patients
with type 1 diabetes (5). Patient char-
acteristics, comorbid conditions, lab-
oratory results, and medications were
obtained from an electronic data re-
pository. Estimated glomerular filtra-
tion rate (eGFR), HbA1c, and BMI are
reported as the value closest to the
last visit date in 2017. The urine

albumin-to-creatinine ratio (UACR) is
the most recent value from 2015–
2017.

ASCVD was identified using Interna-
tional Classification of Diseases (ICD)
9/10 codes, EHR problem lists, and
procedure codes. Hypertension and
HF were identified using ICD-9/10 co-
des and EHR problem lists. Retinopa-
thy and pancreatitis were identified
with ICD-9/10 codes. CKD meeting the
criteria for SGLT2i therapy was de-
fined as an eGFR <60 mL/min/1.73
m2 or UACR >300 mg/g in accordance
with ADA Standards of Care Recom-
mendation 11.3.b (6).

The 2021 ADA guidelines were ap-
plied to the cohort to identify pa-
tients for whom a GLP-1 RA or SGLT2i
would be recommended. Individuals
with kidney failure (eGFR <15 mL/
min/1.73 m2 or on dialysis) or prior
kidney transplant were excluded. To
operationalize the guidelines, patients
were considered candidates for
SGLT2i if they met either of the fol-
lowing criteria: 1) diagnosis of HF
with reduced (HFrEF) or preserved
(HFpEF) ejection fraction and eGFR
$30 mL/min/1.73 m2, or 2) diagnosis
of CKD with eGFR $30 mL/min/1.73
m2 and UACR >300 mg/g. Patients
were considered candidates for either

SGLT2i or GLP-1 RA if they had ASCVD
without HF or CKD without UACR
>300 mg/g in accordance with 2021
ADA Standard of Care recommenda-
tion 11.3.c (6). Patients with HF or
CKD with eGFR <30 mL/min/1.73 m2

and no history of pancreatitis were
candidates for GLP-1 RA (Fig. 1).

Baseline characteristics were re-
ported for the entire population and
subgroups of patients considered can-
didates for SGLT2i and GLP-1 RA. Anal-
yses were conducted using JMP 15
software (SAS Institute, Cary NC). The
Mass General Brigham Institutional
Review Board (Boston, MA) approved
the research.

RESULTS

The primary care network included
13,350 patients with T2D. Mean age
was 65.2 ± 13 years, and 47.0% were
women (Supplementary Material). We
found 12% had HF, 22.1% had ASCVD,
and 23.0% had CKD, with many patients
having more than one condition. The
most recent HbA1c was <7% (53 mmol/
mol) in 51.8%, and 55.1% had a BMI
$30 kg/m2.

Overall, 33.2% (n 5 4,435) of pa-
tients were recommended an SGLT2i
or GLP-1 RA based on ADA 2021

Figure 1—Algorithm assigning preferred medication class according to 2021 ADA recommendations. *HF includes patients with or without a histo-
ry of CKD or ASCVD. †CKD includes patients without history of HF. ‡ASCVD includes patients without CKD or HF.
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guidelines. Thirteen percent of patients
(n 5 1,788) were considered candidates
for SGLT2i based on history of HF or
CKD with UACR >300 mg/g. Two per-
cent of patients (n 5 226) who had HF
or CKD with eGFR precluding SGLT2i use
were candidates for GLP-1 RA. Patients
with CKD without albuminuria or ASVCD
alone accounted for 18% (n 5 2,421) of
the population, for whom either agent
was recommended. Other factors, such
as obesity or HbA1c >9% (75 mmol/
mol), may favor use of GLP-1 RA in ac-
cordance with ADA recommendations
(Fig. 1 and Supplementary Material).

CONCLUSIONS

The introduction of SGLT2is and GLP-1
RAs has led to rapid changes in recom-
mendations for the medical manage-
ment of T2D. This study examined a
large primary care population and found
that one in three patients are candidates
for either medication class based on one
strict implementation approach relying
on readily available EHR data to identify
patients who would derive benefit.
Most of T2D care is provided in the

primary care setting (7). Many barriers
to effective management of T2D in pri-
mary care have been identified, includ-
ing limited time and resources, lack of
confidence in knowledge, and uncer-
tainty about clinical responsibilities
(8,9). The complexity of new diabetes
medication guidelines and the novelty
of these agents may delay their use.
Prescribing of these classes is further
complicated by slight differences in en-
docrinology, cardiology, and nephrology
guidelines, varying views of specialists
about their responsibilities in prescrib-
ing, and patient resistance to additional
medications if they have achieved their
HbA1c target (10,11).
There is a critical role for education

and systems to support primary care pro-
viders in uptake of new medications and
care paradigms, including clinical decision
support, insurance coverage information,
and prior authorization. As such, this al-
gorithm uses a conservative approach to
identify patients eligible for these medi-
cation classes that could be used in real-
time decision support. The algorithm
may underestimate medication eligibility
by using strict definitions and not ac-
counting for patients with a high ASCVD
risk. The updated guidelines recommend

either class for patients with a high
ASCVD risk, which is harder to operation-
alize using EHR data but could be includ-
ed where risk calculators are available.

Additional prescribing considerations,
such as obesity or severe hyperglyce-
mia, were not incorporated in this algo-
rithm. The 2021 ADA Standards of Care
recommend preferential use of GLP-1
RAs or SGLT2is for patients not meeting
glycemic targets with a compelling need
to minimize weight gain or promote
weight loss. Of the 63% (n 5 8,415) pa-
tients without a cardiorenal comorbidi-
ty, 53% (n 5 4,489) have obesity and
could be considered candidates for ei-
ther class. While the 2021 ADA recom-
mendations do not suggest preferential
use of SGLT2is for patients with CKD
without severely increased albuminuria
(>300 mg/g), recent evidence and ne-
phrology guidelines would support use
of SGLT2is in these patients (12,13).
This algorithm recommends SGLT2is for
patients with EHR-identified HF without
specifying reduced ejection fraction, be-
cause of limited ability to distinguish be-
tween HFrEF and HFpEF using EHR data.
While this approach may include some
patients with HFpEF, in general, HFpEF
is underrecognized, and EHR diagnoses
of HF are more likely to indicate HFrEF
(14,15). Despite these limitations, this
algorithm identified patients who have
been shown to have the greatest bene-
fit from SGLT2is and GLP1-RAs in clinical
trials.

Evidence from cardiovascular outcome
trials of glucose-lowering medications
demonstrates cardiac and renal benefits
of GLP-1 RAs and SGLT2is, which are
now recommended for patients with car-
diorenal comorbidities independent of
HbA1c. Application of the 2021 ADA
guidelines to an academic primary care
network using an EHR algorithm reveals
that 33% of primary care patients with
T2D would be recommended treatment
with one of these classes based on strict
comorbidity definitions. Further work is
required to evaluate the uptake of new
recommendations and to assess the
need for additional support for providers
caring for patients with diabetes to im-
plement evidence-based therapy in a
timely manner.
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